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Abstract
Background  and  objectives:  Tracheal  stenosis  is  a  rare  but  a  life-threatening  condition  and
anesthesia  of  a  patient  with  tracheal  stenosis  is  challenging  for  anesthesiologists.  Maintain-
ing stable  hemodynamics  and  ventilation  parameters  are  important  issues  in  neuroanesthesia.
Any increase  in  airway  peak  pressure  and  ETCO2 will  result  in  increase  in  intracranial  pressure
which must  be  avoided  during  craniotomies.  Tracheal  stenosis  could  be  a  reason  for  increased
airway pressure.
Case  report:  We  described  a  patient  undergoing  craniotomy  with  tracheal  stenosis.
Conclusion:  Detailed  preparation  for  intubation,  to  stabilize  airway  dynamics  and  to  make  the
right decision  for  the  surgery  were  important  points.  To  maintain  of  a  good  balance  between
cerebral  dynamics  and  airway  dynamics  were  the  pearls  of  this  case.
© 2014  Sociedade  Brasileira  de  Anestesiologia.  Published  by  Elsevier  Editora  Ltda.  This  is  an
open access  article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
PALAVRAS-CHAVE
Craniotomia;
Estenose  traqueal;
Pressão  intracraniana
Manutenc¸ão  do  equilíbrio  entre  a  pressão  das  vias  aéreas  e  a  pressão  intracraniana
em  paciente  com  estenose  traqueal  submetido  à  craniotomia:  relato  de  caso
Resumo
Justiﬁcativa  e  objetivos:  Estenose  traqueal  é  uma  doenc¸a  rara,  mas  de  risco,  e  a  anestesia  em
paciente com  estenose  traqueal  é  um  desaﬁo  para  os  anestesiologistas.  Manter  os  parâmetros
 ventilac¸ão  são  questões  importantes  em  neuroanestesia.  Qualquer
co  das  vias  aéreas  e  da  ETCO2 resultará  em  aumento  da  pressão
er  evitado  durante  craniotomias.  A  estenose  traqueal  pode  ser  umahemodinâmicos  estáveis  e  a
aumento da  pressão  de  pi
intracraniana,  o  que  deve  s
razão para  o  aumento  da  pressão  das  vias  aéreas.
∗ Corresponding author.
E-mail: drcigdemyldrm@yahoo.com.tr (C¸.Y. Güc¸lü).
ttp://dx.doi.org/10.1016/j.bjane.2014.07.006
104-0014/© 2014 Sociedade Brasileira de Anestesiologia. Published by Elsevier Editora Ltda. This is an open access article under the CC
Y-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Relato  de  caso:  Descrevemos  o  caso  de  um  paciente  submetido  à  craniotomia  com  estenose
traqueal.
Conclusão: A  preparac¸ão  detalhada  para  a  intubac¸ão,  estabilizar  a  dinâmica  das  vias  aéreas
e tomar  a  decisão  certa  para  a  cirurgia  foram  pontos  importantes.  Manter  um  bom  equilíbrio
entre a  dinâmica  cerebral  e  a  dinâmica  das  vias  aéreas  foi  a  pérola  deste  caso.
© 2014  Sociedade  Brasileira  de  Anestesiologia.  Publicado  por  Elsevier  Editora  Ltda.  Este e´  um
artigo Open  Access  sob  uma  licenc¸a  CC  BY-NC-ND  (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
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Tracheal  stenosis  is  a  rare  but  life-threatening  condition.
It  may  be  caused  by  congenital  problems,  postintubation
injury,  trauma,  intratracheal  tumors,  or  compression  by
extratracheal  tumors.1 Anesthesia  in  patients  with  tracheal
stenosis  is  challenging  for  anesthesiologists.  In  addition,
anesthetic  management  of  patients  undergoing  craniotomy
requires  special  attention  to  maintain  stable  cerebral  hemo-
dynamics.  After  taking  consent  from  patient  for  publication
we  herein  describe  a  patient  with  tracheal  stenosis  who
underwent  craniotomy  for  treatment  of  a  supratentorial
mass.
Case description
A  58-year-old  woman  was  admitted  to  our  hospital  for  vision
problems  caused  by  an  intracranial  mass.  She  had  tracheal
stenosis  due  to  prolonged  intubation  in  1999  and  under-
went  tracheal  stenting  in  2000.  She  subsequently  developed
respiratory  distress,  and  the  stent  was  removed  in  2005  at
her  request.  Since  that  time,  she  has  experienced  dyspnea,
orthopnea,  and  limited  effort  capacity.  After  taking  the
patient’s  consent  the  preoperative  evaluation  performed,
her  physical  evaluation  revealed  rough  breath  sounds,  and
arterial  blood  gas  analysis  indicated  mildly  impaired  oxy-
genation  (pO2,  58;  SpO2,  91%;  pCO2,  41.9;  FiO2,  0.21).
Spirometry  in  the  sitting  position  gave  unreliable  results
because  the  patient  was  uncooperative.  Thoracic  com-
puted  tomography  revealed  tracheal  stenosis  that  began
2  cm  distal  to  the  vocal  cords  and  continued  2  cm  into  the
trachea.  Upon  arrival  in  the  operating  room,  routine  moni-
toring  was  begun.  We  were  prepared  for  difﬁcult  intubation
(different  size  of  laryngoscopes,  laryngeal  mask  airways,
bronchoscopy,  tracheostomy  set).  Anesthesia  was  induced
with  Pentothal,  safe  mask  ventilation  was  established,  and
rocuronium  was  administered.  Laryngoscopy  allowed  for
visualization  of  the  stenosis  just  under  the  vocal  cords,
and  the  Cormack--Lehane  score  was  I.  In  the  ﬁrst  intuba-
tion  attempt,  a  no.  7  tube  was  unable  to  pass  the  stenosis.
Hence,  we  tried  no.  6  and  5.5  tubes.  We  avoided  using  a
smaller  tube  because  the  increased  airway  pressure  would
compromise  the  cerebral  pressure.  We  decided  to  evaluate
the  ventilation  parameters  with  the  use  of  a  no.  5.5  tube.
Although  the  tube  could  not  be  advanced  past  the  stenosis,
the  patient’s  ventilation  could  be  adequately  managed.  The
p
e
oidal  volume  was  400  mL,  frequency  was  14/min,  peak  pres-
ure  was  27  mmHg,  and  ETCO2 was  35  mmHg.  We  followed
he  peak  pressure  and  ETCO2 values.  Because  peak  pres-
ure  of  the  airway  and  ETCO2 remained  stable,  we  decided
o  let  the  surgeons  to  perform  the  surgery.  All  parame-
ers  remained  stable  during  surgery.  After  the  surgery,  the
atient  was  safely  extubated  with  sugammadex  and  fol-
owed  up  in  the  intensive  care  unit.  Her  arterial  blood  gas
evels  were  in  the  normal  ranges.  She  stayed  in  the  intensive
are  unit  for  2  days  before  transfer.
iscussion
his  case  is  about  a  stenosis  that  was  located  2  cm  distal  to
he  vocal  cords  and  could  be  easily  seen  with  laryngoscopy.
fter  preparing  the  appropriate  equipment  for  difﬁcult  intu-
ation  and  attempting  to  establish  the  airway  with  various
ube  sizes,  a  suitable  tube  with  which  to  maintain  an  accept-
ble  airway  pressure  was  found.  After  attempting  to  pass  a
o.  5.5  tube,  we  did  not  try  a  smaller  one  because  of  con-
erns  about  increasing  the  peak  pressure  of  the  airway.  We
ecided  instead  to  monitor  the  pressures  as  displayed  on  the
entilator.  The  peak  pressure  was  maintained  at  27  mmHg,
nd  the  ETCO2 was  35--38.  After  monitoring  these  values  for
ome  time,  we  allowed  the  surgeons  to  perform  the  surgery.
o  problems  were  encountered  during  surgery.
We  planned  to  create  a tracheostomy  under  the  stenosis
f  any  problems  with  the  airway  pressures  occurred.  Because
his  procedure  is  more  invasive  and  complicated,  it  was  not
ur  ﬁrst  choice.
Maintaining  cerebral  hemodynamics  during  craniotomy
s  important  in  the  ﬁeld  of  neuroanesthesia.  Appropriate
anagement  of  hemodynamic  variables  is  a cornerstone  of
nesthesia  for  patients  undergoing  craniotomy  and  includes
anipulation  of  the  arterial  blood  pressure,  airway  pres-
ure,  and  cerebral  blood  ﬂow.  In  addition,  intracranial
ynamics  are  related  to  respiratory  dynamics.  When  the
TCO2 rises  in  association  with  any  changes  in  respiratory
unction,  cerebral  vasodilation  occurs  and  the  intracra-
ial  pressure  rises,  compromising  the  cerebral  metabolism.
chieving  stable  respiratory  dynamics  is  important  in  the
erformance  of  craniotomy.2Postintubation  tracheal  stenosis  was  ﬁrst  recognized  as  a
henomenon  in  1880,  after  Mac  Ewen  instituted  prolonged
ndotracheal  intubation  in  four  patients  with  upper  airway
bstruction.3 Prolonged  intubation  may  result  in  tracheal
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44  
tenosis  at  various  levels  within  the  trachea.4 Other  factors
romote  stenosis  include;  a  history  of  previous  intubation  or
racheostomy,  excessive  corticosteroid  use,  advanced  age,
he  estrogen  effect  in  female  patients,  severe  respiratory
ailure,  severe  reﬂux  disease,  autoimmune  disease,  obstruc-
ive  sleep  apnea,  and  radiation  therapy  for  oropharyngeal
nd  laryngeal  cancer.1
Stenosis  can  occur  anywhere  from  the  level  of  the  endo-
racheal  tube,  but  the  most  common  sites  are  the  area  of
ontact  between  the  endotracheal  tube  cuff  and  tracheal
all.  The  American  Society  of  Anesthesiologists  practice
uidelines  for  management  of  the  difﬁcult  airway  primar-
ly  focus  on  problems  in  the  extrathoracic  airway  and  may
ot  be  helpful  for  the  management  of  patients  with  intratho-
acic  tracheal  stenosis.5
For  patients  with  tracheal  stenosis,  the  anesthesiolo-
ist  must  be  prepared  for  a  difﬁcult  airway  and  difﬁcult
ntubation,  and  have  specialized  equipment  available.  The
nesthesiologist  must  always  be  prepared  with  other  plans
n  case  of  failure.  Different  sizes  of  endotracheal  tubes,
arious  supraglottic  airway  devices,  and  bronchoscopy  and
racheostomy  equipment  must  be  ready  for  airway  manage-
ent.
The  maintenance  of  stable  hemodynamics  and  ventila-
ion  parameters  is  important  in  the  ﬁeld  of  neuroanesthesia.
ny  increase  in  the  peak  pressure  of  the  airway  or  ETCO2
ill  result  in  an  increase  in  the  intracranial  pressure,  which
5C¸.Y.  Güc¸lü  et  al.
ust  be  avoided  during  craniotomy.  Tracheal  stenosis  may
ncrease  the  airway  pressure.  Patients  with  tracheal  steno-
is  undergoing  craniotomy  require  special  attention  in  this
espect.  Careful  preparation  for  a  possible  difﬁcult  airway
nd  intubation,  stabilization  of  airway  dynamics,  and  careful
ttention  to  the  timing  of  surgery  are  important.
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